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(54) RUBBER COMPOSITION, AND VIBRATION-PROOF RUBBER MEMBER USING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a rubber composition having improved anti-setting 
properties at a temperature range from a normal temperature to a high temperature 
without reducing the durability even in a long-period use while keeping the high 
damping properties. 

SOLUTION: This rubber composition comprises a rubber component comprising a single 
natural rubber, or both of the natural rubber and a dienic synthetic rubber, and a 
metallic soap of an organic acid having a hydroxy group. The metallic soap composed of 
a >4C saturated fatty acid having more than one hydroxy groups is suitable for the 
metallic soap of the organic acid, and concretely the metallic soap of 2-ethylhexonic 
acid is suitable. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rubber composition in which setting-proof 
nature has been improved, and the vibration proof rubber member using it. 
It is related with the rubber composition used suitably for various kinds of vibration proof rubber 
members used in detail in order to absorb vibration and noise in the floor of various vehicles, 
such as a car, and a building construction object, machinery, etc. 

[0002] 

[Description of the Prior Art] Generally, various vibration proof rubber members are used for 
vehicles, such as a car, for the purpose of vibration and reduction of noise. In order to improve 
the performance of this vibration proof rubber member, it is small required in a dynamic factor (a 
dynamic spring constant / ** load rate) as the characteristic that a damping coefficient should be 
enlarged. 

[0003] Although various proposals are made to this military requirement, since the attenuation 
disposition top ingredient of hyperactive carbon black or others is used, with the conventional 
high attenuation nature rubber composition, there is a problem that endurance and setting-proof 
nature get worse by prolonged use. 

[0004]In Japanese Patent Application No. No. 364323 [ 1 1 to ], for example, 50 to 90 % of the 
weight of crude rubber, As opposed to rubber composition 100 weight section which the vinyl 
group content in a butadiene part becomes from 45% of the weight or more of styrene butadiene 
rubber [ 50 to 10 % of the weight of ], The damping coefficient is increased maintaining the 
dynamic factor of a low level, when iodine adsorption blends 20-50mg/g of carbon black with 
2.5 to sulfur 5 weight section. However, in order to enlarge [ this combination ] a damping 
coefficient, when fatigue durability and setting-proof nature get worse and it actually uses it as a 
vibration proof rubber member by having blended the above-mentioned styrene-butadiene 
rubber, durable conditions may be unable to use it with a severe product. 
[0005]This invention is made in view of the above-mentioned problem, and an object of this 
invention is to provide the rubber composition which can improve setting-proof nature, without 
spoiling endurance also in prolonged use. 
[0006] 

[Means for Solving the Problem] Without spoiling endurance by blending specific metallic soap 
with a rubber composition of a crude rubber system, while inquiring wholeheartedly in view of 
the above-mentioned point, this invention person finds out that setting-proof nature is 
improvable, and came to complete this invention. 

[0007]That is, this invention relates to a rubber composition containing a rubber composition 

which consists of a synthetic rubber with a crude rubber independent or crude rubber, and an 

unsaturated bond, and organic acid metallic soap with a hydroxyl group. 

[0008]This invention relates to a rubber composition containing a rubber composition which 

consists of a synthetic rubber with a crude rubber independent or crude rubber, and an 

unsaturated bond again, and metallic soap with gelling capacity power. 

[0009] This invention relates to a vibration proof rubber member which uses these rubber 

compositions further. 



[0010] 

[Embodiment of the Invention] Hereafter, the matter relevant to operation of this invention is 
explained in detail. 

[0011]The rubber composition used for the rubber composition of this invention uses together 
crude rubber independence, or crude rubber and a synthetic rubber with an unsaturated bond. As 
a synthetic rubber with an unsaturated bond, butadiene rubber (BR), styrene butadiene rubber 
(SBR), Diene system synthetic rubbers, such as nitrile rubber (NBR), polyisoprene rubber (IR), 
and chloroprene rubber (CR), Isobutylene isoprene rubber (IIR), halogenated butyl rubber, 
ethylene propylene rubber (EPDM), Urethane rubber (U), silicone rubber (Q), acrylic rubber 
(ACM, ANM), epoxidation crude rubber (ENR), acrylate butadiene rubber (ABR), etc. are 
mentioned, and a diene system synthetic rubber is preferred also in it. Such rubbers may be 
mixed with crude rubber combining two or more sorts, even if it mixes with crude rubber only by 
one sort. 

[00 12] When using together crude rubber and a synthetic rubber with the above-mentioned 
unsaturated bond, it is preferred for both blending ratio to consider it as 50 to 5 % of the weight 
of synthetic rubbers with 50 to 95 % of the weight of crude rubber and an unsaturated bond. 
[0013]The metallic soap blended with the above-mentioned rubber composition in the rubber 
composition of this invention is metal salt of organic acid with a hydroxyl group. Saturated fatty 
acid, such as stearic acid generally used in the rubber composition, forms a complex with a 
flower of zinc in crosslinking reaction, and this complex is that a rubber accelerator forms a 
complex further, and advances crosslinking reaction. It is thought that it forms a complex like the 
above-mentioned fatty acid, and contributes it to crosslinking reaction although the organic acid 
metallic soap with the hydroxyl group used by this invention is a consistency fluid or a solid in 
ordinary temperature. A vulcanization reaction is not checked although scorching stability 
increases with a hydroxyl group in that case. And it is thought for the consistency by this 
hydroxyl group forming a hydrogen bond, and the characteristic which distributes easily and 
forms gel into hydrocarbon of a rubber composition that the setting-proof nature (namely, 
compression set property) in an elevated temperature is improved from ordinary temperature. If 
it is metallic soap with this gelling capacity power, it is usable, without being limited to organic 
acid metallic soap with the above-mentioned hydroxyl group. 

[0014]In the above-mentioned metallic soap, fatty acid, especially with a carbon numbers of four 
or more fatty acid are preferred as organic acid. A vulcanization reaction may be checked in with 
a carbon number of three or less fatty acid. Any of saturated fatty acid and unsaturated fatty acid 
may be sufficient as fatty acid. Although this organic acid may be fatty acid which has a single 
hydroxyl group in a chain, it is preferred for it to use the fatty acid which has two or more 
hydroxyl groups in a chain from the viewpoint of heightening gelling capacity power, and it is 
using the fatty acid which has a hydroxyl group three or more more preferably. As metal 
combined with organic acid, aluminum, Ca, Co, Fe, Mn, Zr, Pb, Zn, etc. are mentioned. It is 
preferred for the content of this metal that it is 5 % of the weight or more. 
[001 5] Specifically as the above-mentioned metallic soap, it is preferred to use metal salt of 
aldonic acid or alkyl aldonic acid, the aldose (aldotriose.) which is a monosaccharide in which 
aldonic acid has an aldehyde group It is polyhydroxy monocarboxylic acid produced by 
oxidizing gently in aldehyde groups, such as aldotetrose, aldopentose, and aldohexose, and metal 
salt of this aldonic acid and metal salt of the alkyl aldonic acid which has an alkyl group in a side 
chain are used suitably. Especially as this alkyl group, although not limited, a methyl group, an 
ethyl group, a propyl group, etc. are mentioned. As metallic soap, metal salt, such as aluminum 



of hexonic acid, especially 2-ethylhexonic acid, Ca, Co, Fe, Mn, Zr, Pb, and Zn, is more 
specifically mentioned, and Zn salt and aluminum salt of 2-ethylhexonic acid are preferred 
especially from the strength of gelling capacity power. 

[0016]As for this metallic soap, it is preferred to carry out 0.5-10 weight- section combination to 
rubber composition 100 weight section, and it is carrying out 1-5 weight- section combination 
more preferably, in less than 0.5 weight sections, the addition effect is small, and if ten weight 
sections are exceeded, a vulcanization reaction may be checked or the setting-proof nature in an 
elevated temperature may get worse. 

[0017]In the rubber composition of this invention, it is preferred to contain carbon black with a 
mean particle diameter of 80 nm or less. By adding this specific carbon black, high attenuation 
nature can be given and it can do [ using effectively as a rubber vibration insulator composition, 
or ]. It is preferred for this carbon black to carry out 10-80 weight- section combination to rubber 
composition 100 weight section. 

[0018]Other attenuation disposition top agents can also be added instead of adding such specific 
carbon black. As an attenuation disposition top agent, resin, such as ester of olefin system 
petroleum resin, aliphatic series and aromatic copolymerization resin, phenol resin, rosin, and 
rosin and cyclopentadiene system resin, blown asphalt, etc. are mentioned. It is preferred for this 
attenuation disposition top agent to carry out 2-30 weight- section combination to rubber 
composition 100 weight section. 

[0019]Sulfur, flower of zinc, and rubber accelerator other than each above-mentioned ingredient 
are added by the rubber composition of this invention, and various additive agents, such as 
process oil, a wax, and an antiaging agent, can usually be further added to it if needed. Before 
long, as for sulfur, it is preferred to carry out a rubber 100 weight- section pair, and to carry out 
0.5-5 weight- section combination, and the rubber 100 weight-section pair of the flower of zinc is 
carried out, and it is preferred to carry out 2-10 weight- section combination. 
[0020] As the above-mentioned rubber accelerator, a thiazole system rubber accelerator, a 
sulfenamide system rubber accelerator, a dithiocarbamate system rubber accelerator, and a 
thiuram system rubber accelerator are mentioned. The rubber 100 weight- section pair of this 
rubber accelerator is carried out, and it is preferred to carry out 0.5-5 weight- section 
combination. 

[0021]The vibration proof rubber member of this invention is obtained by carrying out 
vulcanization molding of the rubber composition explained above by a publicly known method, 
and can be applied to various kinds of vibration proof rubber members used in order to absorb 
vibration and noise in the floor of various vehicles, such as a car, and a building construction 
object, machinery, etc. It is preferred to apply to the severe vibration proof rubber member for 
vehicles of durable conditions especially also in it in this invention. 
[0022] 

[Example] Hereafter, although an example explains this invention still in detail, this invention is 
not limited to these examples. 

[0023] (Example 1 and the comparative example 1) Using crude rubber (RSS#3) as a rubber 
composition, they were blended with this as carbon black (trade name: ceased one V, Tokai 
Carbon Co., Ltd. make) with a mean particle diameter of 65 nm and various additive agents were 
shown in the following table 1, and the rubber vibration insulator composition of Example 1 and 
the comparative example 1 was prepared. At that time, in Example 1, the amount part addition of 
duplexs of the zinc salt (Zinc 2-ethyl hexoate, a metal content = 18 % of the weight) of 2- 
ethylhexonic acid was carried out as metallic soap, and the amount part addition of duplexs of 



the stearic acid usually used instead of metallic soap was carried out by the comparative example 
1. (*1) in front trade name:Sant FREX 13 (made by FUREKISHISU) and (*2), Trade name : 
antigen RD (made by Sumitomo Chemical Co., Ltd.) and (*3), The No. 3 flower of zinc (made 
by Mitsui Mining & Smelting) and (*4) N-cyclohexyl-2-benzothiazole sulfenamide (trade name: 
Nocceler NS-P, Ouchi Shinko Chemical make) and (*5), Tetramethylthiurammono sulfide (trade 
name: Nocceler TS, Ouchi Shinko Chemical make) and (*6) are trade name:Santogard PVI 
(made by FUREKISHISU). 

[0024] About each obtained rubber vibration insulator composition, while measuring Mooney 
viscosity and scorching, vulcanization characteristics were evaluated. In order to evaluate the 
rubber physical property of a class product, vulcanization molding (for [ 150 **x ] 20 minutes) 
of the test piece of a prescribed dimension is carried out, Rubber hardness, a 100% modulus, a 
300% modulus, breaking strength, elongation after fracture, tearing strength, a compression set, 
endurance (extension fatigability), a ** load rate, a dynamic spring constant, tandelta, and a 
dynamic factor (a dynamic spring constant / ** load rate) were measured. A result is shown in 
the following table 1 . 

[0025]Mooney viscosity and scorching were measured according to JIS K 6300. 
[0026]Rubber hardness was performed by the way JIS K 6253, a modulus, breaking strength, 
and elongation after fracture apply to JIS K 6251, tearing strength applies to JIS K 6252, and a 
compression set applies to JISK 6262, respectively. It measured [ compression set ] as a heat 
treatment condition at the time of compression about two kinds of conditions, an elevated 
temperature (70 **x 22 hours) and low temperature (40 **x 168 hours), at that time. It expresses 
with the rate of a compression set (%), and the index display which set the compression set of the 
comparative example 1 to 100 to the table. 

[0027] About endurance, the number of times until it makes it elongate, respectively and fractures 
a test piece (40 mm in length, 5 mm in width, and 0.5 mm in thickness) at 60% and 100% with 
the pitch of 5 Hz was measured. 

[0028] About a ** load rate, a dynamic spring constant, and tandelta, it measured using a test 
piece 50 mm in diameter, and 25 mm in height. By the ** load rate, load to the shear direction 
was set to 2kN - lkN at that time. At a dynamic spring constant and tandelta, **25% of 
displacement was applied to the shear direction with the pitch of 5 Hz. 
[0029] (Example 2 and the comparative example 2) Using crude rubber (RSS#3) as a rubber 
composition, they were blended with this as the above-mentioned carbon black and various 
additive agents were shown in the following table 1, and the rubber vibration insulator 
composition of Example 2 and the comparative example 2 was prepared. And each rubber 
physical property was measured like Example 1 and the comparative example 1 about each 
obtained rubber composition. About the compression set, the rate of a compression set (%) and 
the index display which set the compression set of the comparative example 2 to 100 are shown. 
[0030] (Example 3 and the comparative example 3) Using crude rubber (RSS#3) and butadiene 
rubber (trade name: neo cis- BR60, Enichem Co., Ltd. make) as a rubber composition, they were 
blended with this as the above-mentioned carbon black and various additive agents were shown 
in the following table 1, and the rubber vibration insulator composition of Example 3 and the 
comparative example 3 was prepared. And each rubber physical property was measured like 
Example 1 and the comparative example 1 about each obtained rubber composition. About the 
compression set, the rate of a compression set (%) and the index display which set the 
compression set of the comparative example 3 to 100 are shown. 
[0031] 
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[0032]The result was as being shown in Table 1, and the setting -proof nature (compression set 
property) in the pyrosphere was improved from ordinary temperature, without spoiling 
endurance, maintaining high attenuation nature with the rubber composition of Examples 1-3 
compared with the rubber composition of the comparative examples 1-3. 
[0033] 

[Effect of the Invention] As explained above, in this invention, the organic acid metallic soap of 
hydroxyl group content is used. 

Therefore, the rubber composition and vibration proof rubber member which have low setting 
nature by a pyrosphere are obtained from ordinary temperature, without spoiling endurance also 
in prolonged use, with high attenuation nature maintained. 
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[0024] »if>*tfc4H!eJR=rAffljKIBlt'OV^T» A— 

^m^r-Xh^-xmm^M (150°Cx20;fr 
IBI) U 3'A5fS, lOO^y'i^, 3 0 0%^' 
a7X, fiJMJS, BSffirtttf. 3IS3S£, J±ffi7lcA^ 

tan 5. Ufg* (M^^OgR/l*^*®*) ^iiJSL 
fc. ftSfcTEft 1 fcjjrf. 

[0 0 2 5] fttJ, J I S 

K 6 300tdPfC«£Lfc. 

[00 26] , iAfSti JIS K 6253, * 
y^X. SfiBfSftJgauTKWffft^Ji. JIS K 625 
1 , J IS K 6 2 5 2, ffijft^AS^ii: J 

i sk 6 2 6 2tc. tti^nm-f^mzx ofi-? 

LT„ K*S ( 7 0°CX 2 2BSIS) tf&fi ( 4 0°C 
x l 6 8BSHI) ^WHtfD&fHcovvcMjgUfc. 
ti, ffi»*A£** (% ) t , it«^J 1 coffiBfcfcAS* 

s i o o k Ltdmm^b x°mLx . 

[0 0 27] Jgfc, BAttfc-PV^Ttt. Jl§4 0mm, 



Hzt60%tl 0 0%T**l<P*l.#5S3-»t, WW* 

[0028] If »A*Sgfi$:, t a n S 

fCOViTJi, US 5 0 mm, S§ 2 5 mmWrA b t°— 

ifc&Vt a n STIi, -ttA,ffi3n*it± 2 5%<d^3£H 

i9m5Hz-CJPi^o 

[0029] ( nmw 2 atfltKH 2 ) *j*f&&-b lt 

^2*n'A (RSS#3) fcfflw Zti<,z±.m%-7tiyy 

7-v?t zmmmt: , Tie* 1 b&*) u 

T, IOtW2fcJtl^2«|^=rAffl^*W»Ufc. 

tmmibmm^ ^j^vmifrntti. j±sb 

ffi«*A£**s (%) t, JtRPi 
2tfOJBf 7 1cAS^2r lOOt L^Sfcfl^t Sr^LTV* 

4. 

[00 30] ( HJfiM 3 RtttfcRW 3 ) -d&foftb LT 
( R S S # 3 ) fc ?f yxyii ( i§j n a n ^ : * 

-#yy'7-y7b &nmmi* , TIBH l teSjcf b a *) 

ts-^ lt , mmm 3 1 tmm 3 01^^*1^2:11 

fc, EBfckAS^fcovvai, EifckASA* (%) 
t , JU8W3<Offlftk:fcS»* lOOt Lfcffl«m^i: 

[0031] 

mi: 



!( 5 ) 002-241539 ( P 2 0 0 2-24 1 5 3 9 A) 







I 1 


1 


£ 


7. 


3 


£££01 

3 






1 00 


1 00 


1 00 


1 00 


80 
20 


BO 
20 






40 
5 
1 
3 
1 
5 


41 

5 
1 
3 
1 

5 


60 

1 
3 
1 
5 


62 

1 

3 
1 

5 


35 

1 

3 
1 

5 


36 

1 
3 
1 
5 


n 




2 




2 


2 


2 


2 




tift IS 


2. O 
1 . O 
0. 2 
0. z 


3. 0 
1 . 0 
0. 2 
0. 2 


2. O 
1. 0 
0. 2 
0. 2 


2. 0 
1 . 0 
0. 2 
0. 2 


1, 2 
1. 5 
0. 3 


1. 2 
1. 5 
O. 3 








52 


66 


85 


74 








X3-f (125°C)t5 


31 


35 


25 


24 


20 


21 






t35 


33 


38 


27 


25 


ZZ 


24 






ML (dNnO 


1 . 7 


1 . 7 


2. 3 


2. 8 


2. 1 








MH (dNm) 


11.6 


1 1 3~ 


17. 0 


1 IB. 1 


14. 6 






t50 Cmin) 


7. 6 


fct. 8 


6. 7 


7. 1 


5. 7 








t90 (mm) 


9, 7 


10. 9 


8. 6 


8. 9 


7 


8. 4 


Hs 


46 


45 


59 


59 






lbb%^y (MPs) 


1 . 5 


1 . 4 


2. 9 


2. 9 








flSBf"Sj*fa <M*4o 


7. 4 
26." 6" 


7. O 


14, 9 
"23 : 5 


15. 6 
24." 5" 


2 






61 0 


650 


4R0 


490 


330 




SISSStR (kN/m) 


45 


45 


51 I 


46 


i>0 


48 


cs 


70°C x 22hrs (%) 


19. 0 

ioo 


17.0 
B9 


1 8. 2 
100 


91 


100 


1 ^ U 


40°Cx "l68hrs (%) 


14. 1 
100 


11.7 
83 


1 2. 2 
100 


1 0. 0 
32 


TO. 3 
100 


8. 6 
S3 






83 


82 


33 


42 


210 








10096#S C'^Ml) 


1 1 


1 3 


10 


10 


16 


19 




fft'^^lfe Ckg/mm) 
(kg/mm) 


12. 0 
15. ""S" 


11.9 
1 5"~3~ 


SI. O 
~?.Ij~~9 


20. 9 

~26~~D 


16. 2 


16, 1 


tan (5 


0.053 


0.053 


0.076 


0.07* 


0.055 






1. 29 


1. 29 


1. 23 


1, 24 


1. 24 


1. 25 



[0032] mmzm 1 t^-r 0 9 . jt«« 1 
—30 tifc^T . mam 1 — 3 co =r Afij&gfc 

'14) 3WaSLftS*iTV^. 
[0033] 



(51) Int. Cl. 7 FI (##) 

F 1 6 F 1/36 F 1 6 F 1/36 C 

15/08 15/08 D 

±mm±immmxFM 1 tbi7sis-^ 
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F^— 3J048 AA01 BA01 BB03 

3J059 AB07 AB11 BA41 BC06 BC19 

EA06 GA01 
4J002 AC01W AC02X AC03X AC06X 
AC07X AC08X AC09X AC11X 
BB15X BG04X CKOOX CP03X 
DA037 EG016 EG036 EG046 
FD020 FD146 FD150 FD200 
FD207 GLOO GMOO GNOO 



